Cortical calcium increase following traumatic brain injury represents a pitfall in the evaluation of Ca2+-independent NOS activity.
In this report, our findings highlighted the presence of a high level of calcium in the cortex following traumatic brain injury (TBI) in a rat model of fluid percussion-induced brain injury. This calcium increase represents a pitfall in the assessment of Ca2+-independent nitric oxide synthase (NOS) activity supposed to play a role in the secondary brain lesion following TBI. The so-called Ca2+-independent NOS activity measured in the injured cortex 72 h after TBI had the pharmacological profile of a Ca2+-dependent NOS and was therefore inhibited with a supplement of calcium chelator. The remaining activity was very low and iNOS protein was hardly immunodetected on the same sample used for NOS activity assay. The concentration of calcium chelator used in the assay should be revised and adjusted consequently to make sure that the calcium-free condition is achieved for the assay. Otherwise, the findings tend towards an overestimation of Ca2+-independent and underestimation of Ca2+-dependent NOS activities. The revised Ca2+-independent NOS activity assay was then tested, in relation with the amount of iNOS protein, in a model of LPS-induced neuroinflammation. Taken together, precautions should be taken when assessing the Ca2+-independent enzymatic activity in cerebral tissue after a brain insult.